Objectives: Oral Health Related Quality of Life is the individual's perception of how oral health affects the quality of life and general health. Periodontal plastic surgery procedures have been reported to negatively affect the quality of life of patients after the operations. The aim of this study was to evaluate the effects of different treatment procedures applied for wound healing of the donor palate site after free gingival graft (FGG) operations on the quality of life. Materials and Methods: After FGG harvesting, 60 patients' palatal donor sites were randomly assigned one of the six groups, giving 10 participants per group. Palatal wounds were treated with platelet-rich fibrin (PRF), essix retainer, ozone therapy, low-level laser therapy (LLLT) or collagen fleece. As a control group, palatal donor sites were left to secondary healing without any of the treatment procedures. After the postoperative procedures, The Oral Health Impact Profile (OHIP-14) questions were asked to patients to evaluate their quality of life, whereas parameters in relation to postoperative morbidity were analyzed by using Visual Analogue Scale (VAS).
INTRODUCTION
Defined by the World Health Organization (WHO) as the individuals' perception of their positions in life with regard to their purposes, expectations, standards and concerns in the context of their respective culture and system of values, "quality of life" has gained importance by social studies since 1970s. 1 While "health-related quality of life" is defined in connection with health and physical functions, emotional well-being, general perception of wellness and social functions 2, 3 , Oral Health Related Quality of Life (OHRQoL) characterizes an individual's perception based on how their oral health affects their life standards and overall well-being. [4] [5] [6] In other words, OHRQoL is a multidimensional concept that covers the variables that affect an individual's nutrition, sleep, communication with other individuals, their selfconfidence, and their satisfaction with their oral health. 4 The factors that affect "quality of life" and OHRQoL include the psychological state, socialdemographic factors, life-style factors and the judgments of one's social circle. 5 Until the last 30 years, physiological and psycho-social implications of oral health attracted less attention since they were not considered to have a major effect on the lives of individuals or cause a vital threat. However, it is a proven fact that oral health plays a major role in comfort, sleep, social life, aesthetic appearance, and consequently the quality of life. 7 Even though periodontal diseases are not life-threatening conditions, they may not only affect eating, speaking and socializing but also interpersonal relationships, daily activities, hence "well-being" or "quality of life". 8 Today, many studies have showed that just like other diseases, periodontal diseases have emotional and psycho-social implications. [9] [10] [11] Oral Health Impact Profile-14 (OHIP-14) 12 is a type of measurement that was designed to thoroughly identify the dysfunction, discomfort and injuries that are related to oral conditions. The questions in OHIP cover 7 dimensions, namely functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap, which are rooted and formulated in the theoretical model of oral health. 12 An adequate width of attached gingiva is critical for maintaining periodontal/periimplant health. In case of a lack of adequate keratinized and attached gingiva, optimal plaque control cannot be achieved, and mucogingival stress in the relevant zone may cause gingival inflammation and recession. 13 Several periodontal surgery techniques such as autogenous pedicle grafts, free gingival graft (FGG), connective tissue graft (CTG), epithelial connective tissue graft (ECTG) and guided tissue regeneration have been developed to increase the amount of keratinized attached gingiva and/or treat gingival recession. 14 FGG is a predictable and successful technique in treating mucogingival problems such as insufficient attached gingiva and also gingival recession. While the palatal zone is usually chosen as the donor site, the palatal donor site heals by secondary intention after FGG operations, and the healing process may take a few weeks. 15 Postoperative complaints continue until the epithelization is completed within 2 to 4 weeks. 16 The most frequent complications after FGG applications are hemorrhage, pain, burning sensation, sensitivity, paresthesia, mucocele, herpetic lesion in the palate, and the delay in wound healing. 17, 18 Such problems may restrict patients' daily activities such as eating, drinking, brushing teeth or speaking, and affect their quality of life. A lot of methods including the implementation of hemostatic agents, bioactive materials, antibacterial and antiseptic agents, herbal products, platelet-rich fibrin (PRF) and low-level laser treatment (LLLT) have been used to minimize the discomfort and accelerate wound healing in this recovery process. [19] [20] [21] [22] [23] Therefore, the purpose of this study was to assess the effects of different treatment procedures applied for wound healing of the donor palate site after the FGG operation on the oral health and quality of life.
MATERIALS AND METHODS

Selection of Patients and Study Protocols
The research protocol was approved by the Clinical Research Ethics Committee of Ankara University, Faculty of Dentistry (36290600/114). A total of 60 patients aged between 18 and 65, who admitted to Gazi University, Faculty of Dentistry, had shallow vestibule along with the inadequate width of attached gingiva and were indicated with FGG procedure for isolated gingival recession defects on mandibular and maxillary anterior teeth, were included in the present study. Informed written consent forms were obtained for all participants before their participation.
The patients who were included in the study were non-smokers, did not have any systemic condition that may affect wound healing, did have a full mouth plaque scores (FMPS) and full mouth bleeding scores (FMBS) of less than 20%, did not undergo any periodontal treatment in the previous 6 months, did not use any antibiotics in the previous 3 months, were not in the lactation period, and did not undergo any surgical intervention for their operation area. The patients who failed to fulfill these criteria were excluded from the study.
Before the surgery, all patients received oral hygiene instructions and the Phase I periodontal treatment including scaling and root planning and polishing of the teeth. All patients were recommended to use a standardized soft toothbrush according to a standardized method of brushing (the modified Stillman technique).
Four weeks after the initial therapy, FGG procedures were performed by the same periodontist as described by Sullivan and Atkins 24 and modified by Miller 25 . To prepare the donor area, a rectangular-shape incision with 1-1.5 mm thickness was made, and care was taken to place most of the coronal part of the incision at least 2 mm apical from gingival margins of the upper teeth. The apical coronal dimension of the graft was standardized (9x11 mm) using a sterile aluminum foil template due to the selection of the recessions on the mandibular and maxillary anterior teeth. After removing the FGG, two vertical mattress sutures were made mesial and distal to the tissue-harvesting site to prevent immediate and/or delayed bleeding using 3/0 resorbable sutures (Pegesorb, Doğsan, Istanbul, Turkey). 60 patients were randomly allocated into one of the six study groups, using a computer-generated randomization table, based on the applications of treatment methods on the palatal donor site following FGG procedures. Postoperative care was aimed at maintaining wound stability. In order to control for postoperative infections, the patients were asked to use a 0.12% chlorhexidine mouth rinse (Kloroben, Drogsan, Istanbul, Turkey) twice a day for three weeks, postoperatively. Patients were prescribed 100 mg flurbiprofen tablets (Majezik, Sanovel, Istanbul, Turkey) to take systemically up to three times/day for a week, in case of pain.
Clinical Evaluations
The Plaque index (PI), 27 Gingival index (GI), 28 Bleeding on probing (BOP) and Probing depth (PD) measurements were taken pre-operatively to identify the periodontal health of patients. The measurements were obtained from four aspects of the teeth-mesial, distal, buccal, and lingual/palatinal surfaces-using a Williams periodontal probe (Hu-Friedy, Chicago, IL, Amerika) by the same study examiner.
Furthermore, the periodontal probe was used to measure the distance from the gingival margin to the cemento-enamel junction (CEJ) which was identified as the Recession depth (RD) and Recession width (RW) was measured as the distance from one border of the recession to another in mesiodistal direction at 1 mm apical of the CEJ. Palatal tissue thickness (PTT) and the size and thickness of the grafts were also recorded during the surgical procedure.
Postoperative instructions included to discontinue toothbrushing and flossing around the surgical sites during the first 14 days after surgery. During this period, patients were instructed to rinse with a 0.12% chlorhexidine gluconate solution (Kloroben, Drogsan, Ankara, Turkey) two times a day. Patients were also prescribed 100 mg flurbiprofen tablets (Majezik, Sanovel, Istanbul, Turkey) to take systemically up to three times/day for a week, in case of pain.
OHRQoL was evaluated using the Turkish version of OHIP-14 (OHIP-14 TR) scale 29 which consists of 14 items and 7 sub-scales (1) functional limitation, 2) physical pain, 3) psychological discomfort, 4) physical disability, 5) psychological disability, 6) social disability and 7) handicap. The Likert-type scale (0="Never", 1="Rarely", 2="Sometimes", 3="Often", 4="Very Often") was used. OHIP-14 TR scale was implemented face-toface by the same researcher on the 14th day postoperatively.
Post-operative pain was also assessed using a questionnaire showing the intensity of the given event on a visual analogic scale (VAS). VAS is a scale by which the severity of the measured values is rated on a 10-cm scale (0: no pain, 1: minimal pain, 10: severe pain). This assessment was made every day for the first 7 days and on the 14th day following the FGG operation.
Statistical Analysis
The data was analyzed using the statistics packages SPSS 20 (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp.) and R (Version 3.0.2). As descriptive statistics mean ± standard deviation and median (minimum-maximum) was used for quantitative variables, and numbers (percentage) were used for qualitative variables. For quantitative variables, whether there was a statistically significant difference among the categories of qualitative variables which have more than two categories was decided using One-Way Analysis of Variance (ANOVA) where normal distribution assumptions were established, and Kruskal Wallis H test where it they were not established. Chi-square test was used to examine the relation between the two qualitative variables. The level of statistical significance was 0.05.
RESULTS
60 patients aged 18 to 65 (39.5±12.7) were included in our study. 44 of them (73.3%) were female, and 16 (26.7%) were male. All patients regularly attended the examinations, and none of them left the study. No postoperative complications were reported by the patients in terms of delayed bleeding. The presence of partial necrosis was observed in one patient from control group and one patient from collagen fleece group.
The demographic data and clinical periodontal parameters of the patients are shown in Table 1 . No statistically significant difference was found in terms of age and gender of the patients in comparison among the groups (p=0.993 and p=0.325). No statistically significant difference was seen in the measurements of PI, GI, PD, BOP, RD, RW, and PTT with regard to clinical parameters (p>0.05) ( Table 1 ). A statistically significant relation was found between the qualitative variables of the group and the qualitative variables of the question 7 and question 10 related to the OHIP-14 TR scale (p=0.002 and p=0.015). For all groups, no patient chose "4" for the question 7. The highest number of patients who chose the rating "3" was in the group which was administered collagen fleece (40%). The highest number of patients who chose the rating "0", which was the lowest rating, was in the LLLT group (80%) for the question 7. All patients in the LLLT group chose "0" for the question 10 ( Table 2 ).
The 14th-day the mean of Total OHIP (TOHIP) scores varied between 6.70±4.4 and 14.80±9.0 for the study groups (Table 3) . Seven sub-scale values of the OHIP-14 questionnaire did not show any statistically significant difference among the groups (p>0.05). It was found that the mean functional limitation score was highest (3.3±2.5) in the ozone group and lowest (1.5±1.1) in the control group. The mean physical pain score was highest (2.3±2.5) in the collagen fleece group and lowest (0.8±1.0) in the LLLT group. The mean psychological discomfort score was highest in the essix group (2.4±2.6) and lowest in the LLLT group (1.0±1.3). While in terms of physical and psychological disability had higher values in the collagen fleece group compared to the other groups, the mean physical disability scores were lowest in the PRF and LLLT groups, and the mean psychological disability score was lowest in the essix retainer group.
While handicap disturbed the patients in the collagen fleece group the most, it disturbed the patients in the PRF group the least. The statistically significant difference was observed between PRF and ozone groups for the mean VAS values regarding postoperative pain only on day 5 (p=0.011). Although there was a tendency towards a lower VAS value in the PRF group compared to other groups for all study follow-up periods, all inter-group comparisons did not show any statistical significance on the other postoperative days (p>0.05) ( Table 4 ). At the 14day follow-up, the patients for all the groups reported no postoperative pain. 
DISCUSSION
The definition of the quality of life is "a life without diseases from the perspective of patients". The purpose of this concept is to ensure that people achieve their objectives and choose an ideal lifestyle. A patient-based assessment of the condition of health is essential for measuring wellbeing. Recently, patient-based assessments are considered critical endpoints in assessment of treatment outcomes, and the need for such assessments has led to development of the methods for quality of life scales related to oral health. 30 OHIP-49 31 and its shorter version OHIP-14 12 are the ones that are most comprehensive, accessible and most frequently used among those scales. OHIP measures the social impact of oral diseases on overall health as perceived by individuals, and it is used worldwide. Although it is a physiometric principle that reliability of an index decreases statistically in proportion to the number of questions, it is necessary for a pragmatic scale system to be easy and simple to implement. Therefore, in the present study, Turkish version of the OHIP-14 scale was used to identify the life quality of patients had FGG procedures with regard to post-operative palatal wound healing and their levels of perception of post-operative symptoms, and to compare the effects of different treatment methods on palatal wound area.
FGG is an approach that is considered gold standard with a proven success in treatment of mucogingival deformities and increasing the amount of attached gingiva. 22 Since the palatal donor site is left for secondary healing, the bleeding, pain, edema and infection observed after the harvesting of FGG are among the complications that appear at the first week after the operation. 20 Various treatment approaches are utilized on the donor site in order to reduce bacterial contamination and accelerate wound healing so that such complications are minimized and better conditions of post-operative wound care are provided. 20 Recent studies have examined the postoperative morbidity of periodontal surgery and its effects on the quality of life. 32, 33 A recent study reported by McGuire et al. 34 highlighted to raise awareness about the reliability, validity, sensitivity and clinical applicability of the use of current approaches for examination of post-operative morbidity and healing in periodontal surgery. Tonetti et al. 35 reported in their study which evaluated the post-operative healing period of periodontal plastic surgery using the scores obtained with OHIP-14 scale and showed a tendency to return to the patients' pre-operative scores at a 14-day follow-up period after the operation despite the initial increase.
The findings of our study showed that FGG operation had a negative effect on the patients' quality of life in the early postoperative healing period. In consisted with, Taşdemir et al. 36 showed that harvesting deepithelialized gingival graft affected the patients' quality of life in the early healing period. That study indicated that a statistically significant increase was observed in the OHIP-14 scores on day 6 after the operation, compared to the baseline condition, and that this effect started to decrease at week 2 postoperatively. It was also stated that the test group showed a better quality of life compared to spontaneous healing on day 6 after the operation, in parallel with the VAS values. It was particularly consistent with our study findings that the control group (spontaneous healing) showed higher VAS values regarding postoperative pain on days 1, 6 and 7 after the operation. These findings could be attributed to the fact that donor sites of the patients in the control group are more sensitive to stimulation since they are left for secondary healing.
The previous study reported by Özçelik et al. 37 which treated gingival recession using deepithelialized palatal graft, measured the patients' quality of life by OHQoL scale and showed that the values in the quality of life scale tended to return to the baseline values at week 1 after the operation. They pointed out in their study that VAS scores and OHQoL scale values of the test group were in correlation after the biostimulation of the operated area by using a diode laser and discussed that this difference may be attributed to the analgesic impact of laser therapy which accelerated the wound healing. In our study, the LLLT group had the lowest scores for the physical pain, psychological discomfort and physical disability sub-scales of the OHIP-14 on day 14 after the operation. Furthermore, it was found statistically significant that application of LLLT had a positive effect with regard to the matters of diet and embarrassment expressed by the question 7 and 10 of the OHIP-14 scale. It was observed that the patients in the collagen group were disturbed the most by the sub-scales of physical pain, physical disability, social disability and handicap. This result could be explained by the potential disturbance caused by the sutures that was used to immobilize the collagen fleece or the potential allergenic characteristics of collagen.
Femminella et al. 21 assessed the postoperative wound healing and morbidity by applying PRF and gelatin sponge on the palatal wound area following the harvesting of epithelialized FGG. It was reported in the study that PRF provided a significant clinical benefit in accelerating the healing of palatal wounds and reducing post-operative morbidity by stimulating angiogenesis and epithelialization by the cytokines, glycoproteins and growth factors that it contains. In parallel with the results, PRF group showed significantly successful outcomes particularly in terms of post-operative pain in the VAS scale, moreover, the PRF group had lower scores compared to other groups for the sub-scales of physical disability and handicap with regard to the sub-scales of the OHIP-14 questionnaire.
Oliveira et al. 38 used the OHIP-14 questionnaire in their study to assess the impact of oral conditions on the quality of life. The ROC curve had a 82.7% accuracy in that study. They noted that OHIP-14 had a high sensitivity in indicating the impact of gingival recession and cervical dentin on the patients' quality of life, and reported that this was, above all, related to the conditions of physical pain, and physical and psychological disability which are defined as the subscales of OHIP-14. In our study, we believe that the fact that the outcomes related to the post-operative physical pain in the OHIP-14 TR scale are observed with lowest scores in the LLLT group in contrast with the results of the VAS scale may be associated with a decrease in cervical dentin sensitivity in connection with the amount of root coverage on the recipient site on day 14 in addition to the treatments procedures on the donor site. On the other hand, the fact that essix retainer group had the highest psychological discomfort score may be attributed to the obligation of the patients to use this retainer perpetually after the operation and the difficulty of the patients to tolerate the retainer. In addition, the fact that the control group had the highest mean of psychological disability values may be explained by leaving the wound for spontaneous healing without applying any treatment modalities on the donor site.
The previous studies which examined the wound healing of the palatal donor site after harvesting autogenous grafts, noted that the graft sizes might be related to post-operative morbidity. 39, 40 In this sense, we aimed to standardize the size of the FGG for treatment of the deformities related to a single tooth zone in an effort to eliminate the potential differences. It should be considered that the differences of data among different groups arise from the patient's experience, duration of treatment, patient's reaction to anxiety/discomfort/pain, healing period and compliance with post-operative recommendation both during the treatment and post-operative healing period. In addition, it should take into account that different periodontal surgery procedures may affect the quality of life in different ways depending on the types of wound healing, i.e. primary or secondary healing of wound.
One limitation of the present study is that the study included a small study population and that no pre-study power analysis was possible to perform. However, as may be approved by many clinicians, the requirement to monitor the patients in defined time points frequently is the major challenge to increasing the patient population, and it is difficult to ensure maintenance of patients during the study period. Another limitation of the present study may be the fact that the number of analgesics taken by our patients could not be standardized. We think that this may have affected both the VAS values and certain sub-scales of the OHIP-14 questionnaire. In addition, even if the OHIP-14 scale was used to assess the patients' quality of life after the operation, non-comparison with the pre-operative OHIP-14 scores can be considered another limitation of this study.
CONCLUSIONS
Within the limitations of the present study, it was observed that the application of LLLT on the palatal donor wound site following the FGG procedures may have positive effects on physical pain, psychological discomfort and physical disability with regard to the quality of life. It was also observed that PRF applications may have a favorable impact on the patient comfort with respect to the postoperative pain.
